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Description 

BACKGROUND OF THE INVENTION 

5 [0001 ] The present invention relates to an aqueous slurry of calcium carbonate particles and a method for the prep- 
aration thereof. More particularly, the invention relates to an aqueous slurry containing precipitated calcium carbonate 
particles and ground calcium carbonate particles in combination and exhibiting an outstandingly low high-shear vis- 
cosity and excellent high-speed flow/ability despite the relatively high solid concentration so as to be useful as a base 
composition for the preparation of a paper coating composition capable of giving coated paper sheets, including coated 

10 paper sheets, such as art paper, general-purpose coated paper, light-coated paper, medium-coated paper and re- 
claimed coated paper, thermosensitive recording paper, pressure-sensitive recording paper, ink-jet recording paper, 
PPC paper and thermotransfer paper, exhibiting excellent printability and printing glossiness as printed as well as a 
method for the preparation of such an aqueous slurry of calcium carbonate particles. 

[0002] In recent years, production of coated paper products is under growing year by year and the growth of pro- 
15 duction is particularly remarkable for coated paper products of A2, A3, B2 and B3 grades as well as light weight-coated 
paper. 

[0003] Along with the progress in paper-making machines and paper-coating machines for a higher and higher run- 
ning velocity in recent years, technology innovation is now under way for blade coaters as a type of paper-coating 
machines. Accordingly, while the running velocity of conventional paper coating machines is around 1000 to 1500 
20 meters/minutes, a higher running velocity exceeding 1 500 meters/minute is now within view for modern paper-coating 
machines to be newly installed. 

[0004] Needless to say, such a high running velocity of the paper coating process cannot be accomplished by the 
progress of the paper-coating machines only but improvements of the paper coating compositions are indispensable 
relative to the rheological properties such as lower viscosity or consistency and higher flowability to comply with the 

25 high-speed running of the paper-coating machine as well as to the solid concentration thereof which should be as high 
as possible in order to decrease the load on the drying machines while the requirements for the lower viscosity and 
higher solid concentration in an aqueous paper coating composition are sometimes contradictory. 
[0005] In the paper coating process by using a blade coater mentioned above, the paper coating composition applied 
to the surface of the running base paper web is subjected to a large shearing force so that poor rheological properties 

30 of the paper coating composition results in appearance of striations in the coating layer on the coated paper sheet. 
Accordingly, a primary requisite for a paper coating composition used in a blade coater is that the coating composition 
has a low viscosity even under a high shearing force, i.e. high-shear viscosity, to exhibit good high-speed flowability 
even when the solid concentration thereof is relatively high. 

[0006] As is known, an aqueous paper coating composition for coated paper is an aqueous slurry of an inorganic 
35 pigment, such as clay, e.g., kaolin clay, precipitated calcium carbonate, ground calcium carbonate, titanium dioxide 
and satin white either alone or as a combination of two kinds or more, dispersed in an aqueous medium containing a 
watersoluble resin as a binder of the pigment particles together with other optional additives. Since a paper coating 
composition containing kaolin clay alone as the pigment is sometimes inferior in respect of the high-speed flowability, 
for example, it is a usual practice that a slurry of kaolin is admixed with a slurry of calcium carbonate particles to prepare 
40 a paper coating composition in order to improve the high-speed flowability of the composition. 

[0007] A high solid concentration of a paper coating composition is usually accomplished by increasing the content 
of the pigment in the pigment slurry. Pigment slurries typically employed in the preparation of a paper coating compo- 
sition include a slurry of kaolin clay having a solid concentration of 60 to 75% by weight prepared by cowless dispersion, 
a slurry of dry-ground calcium carbonate further ground in a wet process having a solid concentration of 70 to 80% by 
45 weight and a slurry having a solid concentration of 60 to 70% by weight prepared by dispersing a dry powder or wet 
cake of precipitated calcium carbonate in water. 

[0008] The formulation of paper coating compositions relative to the pigment is, though dependent on the grade of 
the coated paper product, type of the base paper web, desired coating amount and other factors, usually in the range 
from 50 to 95% by weight for a clay pigment and from 5 to 50% by weight for a calcium carbonate pigment. The calcium 
so carbonate pigment is selected depending on the intended application field and grade of the coated paper product from 
ground calcium carbonate, precipitated calcium carbonate and mixtures of these two types of calcium carbonate pow- 
ders in an appropriate mixing proportion. 

[0009] Clay pigments are graded into several classes including class 1 , class 2, delamination class and the like 
depending on various factors such as place of occurrence as a natural mineral and the like. It is usual that a paper 
55 coating composition is prepared by using the class 1 and class 2 clay pigments in combination. 

[0010] Ground calcium carbonate pigments are graded into #95, #90, #75 and #60 for wet-process slurries and into 
#2200, #2000, #1500, #800 and #100 for dry-ground powders. It is usual that a paper coating composition for under- 
coating is prepared using a coarse-grade calcium carbonate pigment and top-coating composition is prepared using 
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a fine-grade pigment. In particular, paper coating compositions used in high-speed coating machines are usually pre- 
pared from a slurry of 70 to 80% solid concentration of wet-ground calcium carbonate of the #95 and #90 grades for 
top coating and wet-ground calcium carbonate of #75 and #60 grades for undercoating. 

[0011] Precipitated calcium carbonate pigments are sold on the market in the form of an aqueous slurry and dry 
5 powder having different particle sizes in which the particles have a scalenohedral, i.e. rosette-shaped or spindle-formed, 

rhombohedral, prismatic or acicular configuration. Aqueous slurries of 60 to 70% solid concentration having somewhat 

improved high-speed flowability characteristics are usually employed in a paper coating composition for the preparation 

of coated paper of the A2, A3, B2 and B3 grades and light weight-coated paper as coated printing paper. 

[0012] When the whiteness of the base paper is relatively low, when intended coating amount is small, when a high 
10 glossiness is desired or when good printability of the coated paper is essential, it is a preferable way to use a precipitated 

calcium carbonate pigment alone, in many cases, in combination with a ground calcium carbonate pigment because 

precipitated calcium carbonate pigments well meet these requirements. 

[0013] An aqueous slurry of a precipitated calcium carbonate pigment, however, has a problem, as compared with 
ground calcium carbonate pigments, that the slurry of the former pigment is inferior in the high-speed flowability behavior 
15 when the solid concentration is identical so that a paper coating composition prepared from a precipitated calcium 
carbonate pigment can hardly be used in high-speed coating machines. 

[0014] In view of the above described problem, a proposal has been made in Japanese Patent Kokai 57-184430, in 
order to obtain an aqueous slurry of high solid concentration from a precipitated calcium carbonate pigment, for a 
method in which an aqueous slurry of 60 to 80% by weight solid concentration is prepared by using a combination of 

20 two powders of precipitated calcium carbonate having different particle diameters with admixture of an inorganic elec- 
trolyte such as calcium hydroxide. In this method, for example, a viscosity-reducing agent and calcium hydroxide are 
added and dispersed in an aqueous slurry of a precipitated calcium carbonate pigment followed by additional admixture 
of a powder of precipitated calcium carbonate and calcium hydroxide to make up a slurry of 70 to 72% solid concen- 
tration. The aqueous slurry prepared by this method is naturally expensive because of the use of a dry calcium car- 

25 bonate powder as an adjuvant and the high-shear viscosity is as high as 0.23 to 0.49 Ns/m 2 (230 to 490 centipoise) 
due to the mixing process by using a stirrer. 

[0015] A method is proposed in Japanese Patent Kokai 54-120709, according to which a calcium carbonate slurry 
suitable for paper quality improvement is prepared by introducing a powder of ground calcium carbonate and slurry of 
precipitated calcium carbonate into a high-speed mixer and intensively mixing the blend. The slurry obtained by this 
30 method, however, has a disadvantage in respect of the low paper quality such as white paper glossiness and a slurry 
of a high solid concentration of 75% by weight or higher can hardly be obtained as compared with slurries of wet- 
ground calcium carbonate currently under practical use in many paper manufacturers. 

[0016] With an object to improve the high-speed flowability of an aqueous slurry of ground calcium carbonate and 
to upgrade the quality of the coated paper such as white-paper glossiness to be comparable with that by using a slurry 

35 of precipitated calcium carbonate, a proposal has been made in Japanese Patent Publications 55-11799, 1-15640, 
4-33731 and 6-45010 and Japanese Patent Kokai 57-30555 and 63-225522 according to which a dry-ground calcium 
carbonate powder is subjected to wet-grinding in a sand grinder. This method has been developed so far as to furnish 
an aqueous slurry of wet-ground calcium carbonate having a solid concentration of 70 to 75% by increasing the degree 
of grinding to accomplish a finer average particle diameter with a decreased amount of coarser particles resulting in 

40 an improvement in the white-paper glossiness of coated paper products. 

[0017] When comparison is made for a slurry of wet-ground calcium carbonate of #90 or #95 grade with that of 
precipitated calcium carbonate relative to the quality of coated paper, however, the coated paper is generally inferior 
in the whiteness, white-paper glossiness and printability such as ink receptivity and ink setting though equivalent printing 
glossiness can be obtained. As a consequence of the fine grinding, in addition, the BET specific surface area of the 

45 powder is increased so much necessitating an increase in the amount of the dispersing agent with an increase in the 
high-shear viscosity and decrease in the high-speed flowability as well as a decrease in the surface strength of the 
coated paper which requires an increase in the amount of the binder in the preparation of paper coating compositions. 

SUMMARY OF THE INVENTION 

50 

[0018] The present invention accordingly has an object to provide, with an object to solve the problems in the con- 
ventional aqueous slurries of precipitated calcium carbonate, ground calcium carbonate or a combination of both used 
in the preparation of paper coating compositions, an aqueous slurry of mixed calcium carbonate having a low high- 
shear viscosity and exhibiting excellent high-speed flowability even with a relatively high solid concentration and a 
55 method for the preparation thereof as well as a paper coating composition capable of giving coated paper products 
having excellent optical properties and printability. 

[0019] Thus, the aqueous slurry of calcium carbonate provided by the present invention is an aqueous slurry con- 
taining from 70 to 85% by weight of a combination of particles of precipitated calcium carbonate and particles of ground 
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calcium carbonate in a weight proportion in the range from 20:80 to 80:20, of which the median diameter of the particles 
is in the range from 0.2 to 2.0 urn and the BET specific surface area is in the range from 5 to 25 rr^/g, and having a 
viscosity not exceeding 1 Ns/m 2 (1 000 centipoise) at 25 °C and a high-shear viscosity not exceeding 200 centipoise 
at 25 °C. 

5 [0020] The above defined aqueous slurry of calcium carbonate particles is obtained by a method which comprises 
the steps of: 

(a) subjecting an aqueous slurry or a dehydrated wet cake of precipitated calcium carbonate with admixture of a 
viscosity-reducing agent having a solid concentration in the range from 25 to 75% by weight to a primary dispersing 

io treatment by using a mixer to such an extent that the calcium carbonate particles have a median diameter in the 

range from 0.2 to 3.0 urn and the slurry has a viscosity not exceeding 1 Ns/m 2 (1000 centipoise); 

(b) admixing the slurry with particles of dry-ground calcium carbonate having a median diameter in the range from 
1 .5 to 30.0 urn in such an amount that the weight proportion of the precipitated calcium carbonate to the ground 
calcium carbonate is in the range from 20:80 to 80:20 and the solid concentration of the slurry is in the range from 

15 60 to 85% by weight; 

(c) subjecting the slurry to a secondary dispersing treatment by using a mixer to such an extent that the slurry has 
a viscosity not exceeding 1 Ns/m 2 (1 000 centipoise) at 25 °C ; and 

(d) subjecting the slurry to a tertiary dispersing treatment in a sand grinder to such an extent that the median 
diameter of the calcium carbonate particles is in the range from 0.2 to 2.0 urn. 

20 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0021] As is described above, the aqueous slurry of calcium carbonate is characterized by the specific combination 
of precipitated and ground calcium carbonate particles having specified median diameter and BET specific surface 
25 area in a specified solid concentration and by the specific viscosity and high-shear viscosity. Incidentally, the median 
diameter of particles is determined by using a laser granulometric testing instrument and the viscosity of the slurry is 
determined by using a Brookfield viscometer at 25 °C . 

[0022] Namely, the inventive aqueous slurry of calcium carbonate particles contains from 70 to 85% by weight or, 
preferably, from 70 to 80% by weight of a combination of precipitated calcium carbonate particles and ground calcium 

30 carbonate particles in a weight proportion in the range 20:80 to 80:20 or, preferably, from 51 :49 to 70:30, the combination 
of calcium carbonate particles having a median diameter in the range from 0.2 to 2.0 urn or, preferably, from 0.3 to 1 .5 
urn and a BET specific surface area in the range from 5 to 25 rr^/g or, preferably, from 7.5 to 20 m 2 /g, and having a 
viscosity at 25 °C not exceeding 1 Ns/m 2 (1000 centipoise) or, preferably, not exceeding 0.5 Ns/m 2 (500 centipoise) 
and a high-shear viscosity at 25 °C not exceeding 0.2 Ns/m 2 (200 centipoise) or, preferably, not exceeding 0.1 Ns/m 2 

35 (100 centipoise). As to the particle size distribution of the calcium carbonate particles, the frequency of the particles 
of 7.5 urn or larger or, preferably, 5.3 urn or larger by the laser granulometry should be zero. The inventive calcium 
carbonate slurry exhibits a wire abrasion not exceeding 70 mg or, in particular, not exceeding 60 mg. 
[0023] The above described aqueous slurry of calcium carbonate can be prepared by a process which comprises 
the steps of: 

(a) subjecting an aqueous slurry or a dehydrated wet cake of precipitated calcium carbonate particles with admix- 
ture of a viscosity-reducing agent having a solid concentration in the range from 25 to 75% by weight to a primary 
dispersing treatment by using a mixer to such an extent that the calcium carbonate particles have a median diameter 
in the range from 0.2 to 3.0 urn and the slurry has a viscosity not exceeding 1 Ns/m 2 (1000 centipoise); 

45 

(b) admixing the slurry with dry-ground calcium carbonate particles having a median diameter in the range from 
1.5 to 30.0 urn in such an amount that the weight proportion of the precipitated calcium carbonate to the ground 
calcium carbonate is in the range from 20:80 to 80:20 and the solid concentration of the slurry is in the range from 
60 to 85% by weight; 

50 

(c) subjecting the slurry to a secondary dispersing treatment by using a mixer to such an extent that the slurry has 
a viscosity not exceeding 1 Ns/m 2 (1 000 centipoise) at 25 °C ; and 

(d) subjecting the slurry to a tertiary dispersing treatment in a sand grinder to such an extent that the median 
55 diameter of the calcium carbonate particles is in the range from 0.2 to 2.0 urn. 

[0024] By virtue of the specific dispersing treatments, the aqueous slurry of calcium carbonate containing precipitated 
and ground calcium carbonate particles in combination in a specified proportion is free from coarse particles of ground 
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calcium carbonate to such an extent that the frequency of particle size distribution determined by the laser granulometric 
measurement is substantially zero for particles of 7.5 urn or coarser or, in particular, 5.3 nm or coarser. 
[0025] The aqueous slurry or dehydrated wet cake of precipitated calcium carbonate particles containing from 25 to 
75% by weight of solid matter used as the starting material in the inventive method includes the reaction slurry obtained 
5 by introducing a carbon dioxide-containing gas into a lime milk and a thickened slurry or dehydrated cake obtained by 
subjecting the above mentioned reaction slurry to concentration, by dehydration or by squeezing under pressure ac- 
cording to a conventional method as well as semi-dry calcium carbonate powder obtained by dehydration or drying 
and a slurry obtained by re-slurrying the dehydrated cake or semi-dry powder in water. 

[0026] The particle configuration of the precipitated calcium carbonate particles is not particularly limitative including 

10 spindle-formed, polyhedral, columnar and agglomerated particles, of which spindle-formed particles are preferred. The 
dehydration treatment of an aqueous slurry of precipitated calcium carbonate can be performed by a conventional 
method using various types of dehydrating machines including pressurizing dehydrating machines such as filter press 
and belt press, vacuum-drum dehydrating machines such as Oliver filter and centrifugal dehydrating machines such 
as decanters. The pressure-squeezing treatment is performed by using a machine suitable for concurrent dehydration 

15 and granulation such as belt press and granulating rollers. 

[0027] In the first step of the inventive method, the above mentioned aqueous slurry or dehydrated wet cake with 
admixture of a viscosity-reducing agent is subjected to a primary dispersing treatment by using a mixer. 
[0028] The above mentioned viscosity-reducing agent can be any of conventional viscosity-reducing agents used in 
the preparation of an aqueous dispersion of a pigment in the prior art. Examples of suitable viscosity-reducing agents 

20 include polycarboxylic acid such as a homopolymer or copolymer of maleic acid, itaconic acid, acrylic acid and the like 
or salts thereof. The amount of the viscosity-reducing agent added to the slurry or dehydrated cake is in the range 
from 0.1 to 3.0% by weight or, preferably, from 0.3 to 1 .5% by weight based on the amount of the calcium carbonate. 
[0029] The primary dispersing treatment is a mixing treatment undertaken by using a mixer such as cowless mixers 
and agitating dispersers. The primary dispersing treatment is performed to such an extent that the calcium carbonate 

25 particles have a median diameter in the range from 0.2 to 3.0 urn by the laser granulometric measurement and the 
aqueous slurry has a viscosity not exceeding 1 Ns/m 2 (1000 centipoise) at 25 °C . 

[0030] In the next step, the aqueous slurry of precipitated calcium carbonate particles obtained by the primary dis- 
persing treatment is admixed with particles of dry-ground calcium carbonate having a median diameter in the range 
from 1 .5 to 30.0 urn or, preferably, in the range from 1 .5 to 20 urn. The dry-ground calcium carbonate can be a con- 

30 ventional dry-ground calcium carbonate for paper making use or that used as a starting material in the preparation of 
a wet-ground calcium carbonate for paper making use. The amount of the particles of ground calcium carbonate is 
such that the resultant aqueous slurry contains from 60 to 85% by weight of the calcium carbonate particles as a total 
and the weight proportion of the precipitated calcium carbonate particles to the ground calcium carbonate particles is 
in the range from 20:80 to 80:20 or, preferably, from 30:70 to 70:30 or, more preferably, from 51 :49 to 70:30. 

35 [0031] The aqueous slurry admixed with particles of ground calcium carbonate is then subjected to a secondary 
dispersing treatment, preferably, with admixture of a viscosity-reducing agent by using a mixer such as cowless mixers 
and agitating dispersers. The secondary dispersing treatment is performed to such an extent that the aqueous slurry 
has a viscosity not exceeding 1 Ns/m 2 (1000 centipoise) and the calcium carbonate particles contained therein have 
a BET specific surface area in the range from 3 to 15 rr^/g or, preferably, from 4 to 14 m 2 /g. 

40 [0032] The above described primary and secondary dispersing treatments are performed preferably in the same 
vessel as successive steps. 

[0033] The aqueous slurry of calcium carbonate particles obtained by the secondary dispersing treatment is sub- 
jected to a tertiary dispersing treatment which is a sand grinding treatment performed by passing the aqueous slurry 
through a sand grinding mill such as sand mills, sand grinders, attriters, Daino mills, pin mills and the like. The beads 

45 as the grinding medium can be glass beads or ceramic beads having a diameter in the range from 0.5 to 5 mm or, 
preferably, from 0.7 to 2 mm. It is preferable that 2 to 4 runs of this sand grinding treatment are repeated to complete 
the tertiary dispersing treatment. This is because, when the sand grinding machine is operated under a reduced dis- 
charge rate instead, an increase is sometimes caused in the viscosity of the slurry under treatment. It is also preferable 
that the aqueous slurry under the tertiary dispersing treatment is admixed with a viscosity-reducing agent. The tertiary 

50 dispersing treatment is undertaken to such an extent that the calcium carbonate particles contained in the slurry have 
a BET specific surface area in the range from 5 to 25 rr^/g or, preferably, from 7.5 to 20 m 2 /g. 
[0034] The aqueous slurry of calcium carbonate according to the present invention can be used as such as a pigment 
composition for paper making although it is optional that the inventive aqueous slurry is admixed with various kinds of 
additives conventionally used in pigment compositions for paper making. For example, the inventive aqueous slurry 

55 of calcium carbonate can be admixed with one or more kinds of other pigments such as clay, kaolin, talc, titanium 
dioxide and satin white to give a combined pigment composition for paper making. The amount of addition of these 
additional pigments is in the range, usually, from 5 to 95% by weight or, in most cases, from 1 0 to 90% by weight based 
on the total amount of the slurry after admixture thereof. 
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[0035] In the following, the present invention is described in more detail by way of Examples and Comparative Ex- 
amples, which, however, never limit the scope of the invention in any way. In the following examples, the term of "parts" 
always refers to "parts by weight". Evaluation of the calcium carbonate slurry prepared in the examples was performed 
for the following properties by the respective testing procedures described there. 

5 

(1) Median diameter of calcium carbonate particles 

[0036] The median diameter of particles, which is an average particle diameter of the particles, was determined by 
using a laser granulometric tester (Model Microtrac SPA II, manufactured Nikkiso Co.). 

10 

(2) SEM particle diameter 

[0037] A scanning electron microscopic photograph was taken for 50 to 1 00 particles of calcium carbonate and the 
longer and shorter axes of the particles were determined on the photograph by using a Desimatic Caliper to calculate 
15 the average of the values as obtained. 

(3) Viscosity of slurry 

[0038] Measurements were made at 25 °C by using a Brookfield viscometer with a rotor rotating at 60 rpm. 

20 

(4) High-shear viscosity 

[0039] Measurements were performed by using a high-shear viscometer (Model Hercules HR-801C, manufactured 
by Kumagai Riki Kogyo Co.) with a F-bob rotating at 4400 rpm for an aqueous slurry of calcium carbonate and rotating 
25 at 8800 rpm for a paper coating composition. 

(5) BET specific surface area 

[0040] A small portion of the aqueous slurry was dried by heating at 105 °C for 24 hours to give a dried mass which 
30 was disintegrated in a coffee mill to give a powder which was subjected to the measurement of the specific surface 
area by using an instrument (Model Flow Sorb II 2300, manufactured by Shimadzu Seisakusho Co.). 

(6) Wire abrasion 

35 [0041] Amount of abrasive wear of a plastic filament was measured by using an abrasion tester (manufactured by 
Nippon Filcon Co.) for a testing time of 3 hours with a diluted slurry of 2% by weight solid concentration. 

(7) Solid concentration of slurry 

40 [0042] Measurement was made by using an infrared moisture tester (Model Mettler LP-10, manufactured by Mettler 
Co.). 

(8) Smoothness of coated paper, Smooster 

45 [0043] Measurements were made according to Japan TAPPI No. 5. 

(9) Smootheness of coated paper, Bekk 

[0044] Measurements were made according to JIS P 81 1 9. 

50 

(10) Air permeability 

[0045] Measurements were made according to JIS P 8117. 
55 (11) Whiteness of coated paper 



[0046] Measurement was made according to JIS P 8123. 
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(12) Opacity 

[0047] Measurement was made according to JIS P 8136. 
s (13) White paper glossiness of coated paper 

[0048] Measurement was made according to the procedure specified in JIS P 8142. 

(14) Printing glossiness on coated paper 

10 

[0049] Measurement was made according to the procedure specified in JIS P 8142 by using 0.4 ml of a printing ink 
TKUG-ro. 

(15) Ink setting 

15 

[0050] Transfer of printing ink from a printed paper sheet was evaluated by using a Hunter whiteness tester. 

(16) K & N Ink receptivity 

20 [0051] Measurement was made according to the procedure specified in Japan TAPPI No. 46. 

(17) Rl strength, dry pick 

[0052] Printing was performed 50 times by using a RI-2 printability tester and the condition of the paper surface was 
25 visually examined to record the results of paper surface picking in five ratings of 5 to 1 , the rating 5 being the best. 

(18) Rl strength, wet pick 

[0053] Printing was performed on the coated paper wet with water and the condition of the paper surface was visually 
30 examined to record the results of paper surface picking in five ratings of 5 to 1 , the rating 5 being the best. 

Comparative Example 1 . 

[0054] An aqueous slurry containing 8% by weight of precipitated calcium carbonate particles of scalenohedral par- 

35 tide configuration having a median diameter of 2.5 urn and SEM particle diameters of 0.8 urn and 0.2 urn for the longer 
and shorter axes, respectively, was dehydrated by using a screw decanter into an aqueous slurry of 40% by weight 
solid concentration which was further dehydrated by using a belt press to give a dehydrated cake having a solid con- 
centration of 65% by weight. This dehydrated cake was admixed with a sodium polyacrylate-based viscosity-reducing 
agent (Alon T-40 (Trade Mark), a product by Toa Gosei Co.) in an amount of 1 .0% by weight on the solid basis and 

40 agitated for 5 minutes by using a cowless mixer at a peripheral velocity of 25 m/second to give an aqueous slurry of 
the precipitated calcium carbonate. Table 1 below shows the solid concentration, pH, Brookfield viscosity, high-shear 
viscosity, median particle diameter, BET specific surface area and wire abrasion of this aqueous slurry. 
[0055] A paper coating composition was prepared by admixing 1 00 parts of the above prepared aqueous slurry with 
3 parts of starch (Nisshoku #4600), 1 2 parts of an SBR latex of 50% solid concentration (JSR 0692, a product by Japan 

45 Synthetic Rubber Co.) and 1 .5 parts of calcium stearate (Nopcoat C1 04) as a lubricant followed by further addition of 
water and ammonia water to make up a solid concentration of 55% by weight and to effect adjustment of the pH value. 
Table 2 below shows the solid concentration, pH, viscosity and high-shear viscosity of this paper coating composition. 
[0056] Woodfree paper having a basis weight of 54 g/m 2 as a base paper web was coated with this paper coating 
composition by manual working using a coating rod followed by drying at 1 05 °C for 2 minutes and a supercalendering 

so treatment under the conditions of: 1 00 kg/cm of linear pressure, 1 05 °C of temperature, 8 m/minute of treatment velocity 
and 2 times of nipping, to give a coated paper sample. Table 3 below shows the results of the evaluation tests undertaken 
for this coated paper sample. 

Comparative Example 2. 

[0057] An aqueous slurry of precipitated calcium carbonate obtained in the same formulation and in the same manner 
as in Comparative Example 1 was admixed with dry-ground calcium carbonate par icles having a median diameter of 
5.8 urn (Escalon #100 (Trade Mark), a product by Sankyo Seifun Co.) in an amount to give a weight ratio of the pre- 
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cipitated calcium carbonate to ground calcium carbonate of 55:45 under agitation in a cowless mixer at a peripheral 
velocity of 25 m/second as preceded by the addition of a dispersing agent (Alon T-40, supra) in an amount of 0.3% by 
weight based on the amount of the ground calcium carbonate and followed by further continued agitation for 1 0 minutes 
to give an aqueous slurry of precipitated and ground calcium carbonate powders in combination. The results of testing 
5 of this aqueous slurry are shown in Table 1 . 

[0058] A paper coating composition was prepared by using this aqueous calcium carbonate slurry in the same manner 
as in Comparative Example 1 of which the results of testing are shown in Table 2. Further, this paper coating composition 
was used in the preparation of coated paper samples in the same manner as in Comparative Example 1 and the results 
of the evaluation tests of the coated paper samples are shown in Table 3. 

10 

Example 1 . 

[0059] The experimental procedure was substantially the same as in Comparative Example 2 except that the aqueous 
slurry of precipitated and ground calcium carbonate powders in combination prepared in the same manner as in Com- 
15 parative Example 2 was further subjected once to a tertiary dispersing treatment by using a sand grinder (Model SLG 
1/2, manufactured by Aimex Co.) 80% filled with glass beads of 1 .5 mm diameter at a discharge rate of 0.4 liter/minute 
and a peripheral velocity of 8 m/second to give an aqueous calcium carbonate slurry of the invention. 
[0060] The results of the evaluation tests for the aqueous calcium carbonate slurry, the paper coating composition 
prepared by using the slurry and the coated paper samples are shown in Tables 1 to 3. 

20 

Example 2. 

[0061] The experimental procedure was substantially the same as in Example 1 except that the sand grinding treat- 
ment of the aqueous slurry was repeated twice instead of once under the same operating conditions. 
25 [0062] The results of the evaluation tests for the aqueous calcium carbonate slurry, the paper coating composition 
prepared by using the slurry and the coated paper samples are shown in Tables 1 to 3. 

Example 3. 

30 [0063] The experimental procedure was substantially the same as in Example 1 except that the sand grinding treat- 
ment of the aqueous slurry was repeated three times instead of once under the same operating conditions. 
[0064] The results of the evaluation tests for the aqueous calcium carbonate slurry, the paper coating composition 
prepared by using the slurry and the coated paper samples are shown in Tables 1 to 3. 

35 Comparative Example 3. 

[0065] The experimental procedure was substantially the same as in Comparative Example 1 except that the aqueous 
slurry of precipitated calcium carbonate obtained in the same manner as in Comparative Example 1 was subjected 
once to the same sand grinding treatment as in Example 1 . 
40 [0066] The results of the evaluation tests for the aqueous calcium carbonate slurry, the paper coating composition 
prepared by using the slurry and the coated paper samples are shown in Tables 1 to 3. 

Comparative Example 4. 

45 [0067] The experimental procedure was substantially the same as in Comparative Example 1 except that the aqueous 
calcium carbonate slurry was prepared by blending the same ground calcium carbonate as used in Comparative Ex- 
ample 2 (Escalon #100, supra), water and the dispersing agent (Alon T-40, supra) in an amount of 0.3% by weight 
based on the calcium carbonate in a cowless mixer for 5 minutes. 

[0068] The results of the evaluation tests for the aqueous calcium carbonate slurry, the paper coating composition 
so prepared by using the slurry and the coated paper samples are shown in Tables 1 to 3. 

Comparative Example 5. 

[0069] The experimental procedure was substantially the same as in Comparative Example 4 except that the aqueous 
55 slurry of ground calcium carbonate obtained in the same manner as in Comparative Example 4 was subjected once 
to the same sand grinding treatment as in Example 1 . 

[0070] The results of the evaluation tests for the aqueous calcium carbonate slurry, the paper coating composition 
prepared by using the slurry and the coated paper samples are shown in Tables 1 to 3. 
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Comparative Example 6. 

[0071 ] The experimental procedure was substantially the same as in Comparative Example 5 except that the aqueous 
slurry of ground calcium carbonate obtained in the same manner as in Comparative Example 4 was subjected twice 
5 instead of once to the same sand grinding treatment as in Example 1 . 

[0072] The results of the evaluation tests for the aqueous calcium carbonate slurry, the paper coating composition 
prepared by using the slurry and the coated paper samples are shown in Tables 1 to 3. 

Comparative Example 7. 

10 

[0073] The experimental procedure was substantially the same as in Comparative Example 5 except that the aqueous 
slurry of ground calcium carbonate obtained in the same manner as in Comparative Example 4 was subjected three 
times instead of once to the same sand grinding treatment as in Example 1 and the discharge rate in the sand grinder 
was 0.2 liter/minute instead of 0.4 liter/minute. 
w [0074] The results of the evaluation tests for the aqueous calcium carbonate slurry, the paper coating composition 
prepared by using the slurry and the coated paper samples are shown in Tables 1 to 3. 

Comparative Example 8. 

20 [0075] An attempt was made to prepare an aqueous slurry of precipitated and ground calcium carbonates having a 
solid concentration of 76% by weight by mixing, in a cowless mixer at a peripheral velocity of 25 m/second, an aqueous 
slurry of precipitated calcium carbonate particles of 65% by weight solid concentration obtained in the same manner 
as in Comparative Example 1 with water, dry-ground calcium carbonate particles (Escalon #100, supra) in an amount 
to give a weight ratio of the precipitated calcium carbonate to ground calcium carbonate of 55:45 and the dispersing 

25 agent (Alon T-40, supra) in a total amount corresponding to 1% by weight of the precipitated calcium carbonate and 
0.3% of the ground calcium carbonate. The result was that the mixture was in the form of a gelled mass and not in the 
form of an aqueous slurry. 

Comparative Example 9. 

30 

[0076] The experimental procedure was substantially the same as in the preceding examples except that the aqueous 
calcium carbonate slurry contained precipitated and ground calcium carbonates in combination as prepared by blending 
the aqueous slurry of precipitated calcium carbonate particles obtained in the same manner as in Comparative Example 
3 and the aqueous slurry of ground calcium carbonate particles obtained in the same manner as in Comparative Ex- 
35 ample 7 in such a proportion that the weight ratio of precipitated calcium carbonate to ground calcium carbonate was 
55:45 and subjecting the mixture to a dispersing treatment in a cowless mixer at a peripheral velocity of 25 m/second. 
[0077] The results of the evaluation tests for the aqueous calcium carbonate slurry, the paper coating composition 
prepared by using the slurry and the coated paper samples are shown in Tables 1 to 3. 

[0078] Comparison of the above described Comparative Examples and Examples leads to the following conclusions. 

40 Namely, an aqueous slurry of precipitated calcium carbonate alone cannot be prepared in a sufficiently high solid 
concentration and this difficulty cannot be overcome by merely blending aqueous slurries of precipitated and ground 
calcium carbonates. An aqueous slurry of ground calcium carbonate alone, even after repeated dispersing treatments, 
cannot give a paper coating composition from which coated paper of high whiteness, high white-paper glossiness and 
high printing glossiness can be obtained. Further, even an aqueous slurry of precipitated and ground calcium carbon- 

45 ates in combination exhibits greatly increased wire abrasion when the sand grinding treatment as the tertiary dispersing 
treatment is not undertaken. In contrast thereto, the solid concentration in the aqueous slurries according to the present 
invention can be as high as in an aqueous slurry of ground calcium carbonate alone and still the aqueous slurry, besides 
a decrease in the wire abrasion, gives a paper coating composition by use of which coated paper having white-paper 
glossiness as high as in coated paper obtained from an aqueous slurry of precipitated calcium carbonate alone as well 

so as particularly increased printing glossiness can be obtained. 



55 
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Table 1 





Solid 
concentration, 
% by weight 


PH 


Viscosity, 
Ns/m 2 

(CP) 


High- 
viscosity, 
Ns/m 2 

(CP) 


Median 
particle 
diameter, 
(im 


BET 
specific 
surface 
area, m 2 /g 


Wire 
abrasion, 
mg 


Comparative 
Example 


1 


64.1 


10.2 


0.025 (25) 


0.200< 
(200<) 


1.1 


9.3 


25 




2 


76.5 


10 


0.340 
(340) 


0.200< 
(200<) 


1.5 


7.1 


*) 


Example 


1 


76 


10 


0.045 (45) 


0.080 
(80) 


1.13 


8.9 


45 




2 


75.8 


10.1 


0.061 (61) 


0.069 
(69) 


1.05 


9.5 


35 




3 


75.8 


10.1 


0.075 (75) 


0.045 
(45) 


0.92 


10 


28 


Comparative 
Example 




63.8 


10.4 


0.031 (31) 


0.020 
(20) 


0.85 


11.1 


20 






75.6 


10 


0.045 (45) 


0.063 
(63) 


2.2 


5.5 


*) 




5 


75.5 


10 


0.070 (70) 


0.089 
(89) 


1.85 


7.3 


*) 




6 


75.3 


10.1 


0.105 
(105) 


0.080 
(80) 


1.4 


9.8 


*) 




7 


75.4 


9.9 


0.194 
(194) 


0.089 
(89) 


1.18 


11 


80 




9 




10.2 


0.125 
(125) 


0.045 
(45) 


1.05 


11 


60 



*): plastic filament broken 



Table 2 





Solid concentration, % 
by weight 


PH 


Viscosity, Ns/m 2 (cP) 


High-shear viscosity, 
Ns/m 2 (cP) 


Comparative Example 




55.0 


9.5 


0.061 (61) 


0.007 (7) 


2 


55.1 


9.5 


0.041 (41) 


0.006 (6) 


Example 


1 


54.9 


9.4 


0.035(35) 


0.004 (4) 


2 


55.0 


9.5 


0.034 (34) 


0.004 (4) 


3 


55.0 


9.5 


0.034 (34) 


0.004 (4) 


Comparative Example 


3 


55.1 


9.5 


0.050 (50) 


0.005 (5) 


4 


55.0 


9.4 


0.032 (32) 


0.004 (4) 


5 


55.1 


9.5 


0.035 (35) 


0.004 (4) 


6 


55 1 


9.5 


0.040 (40) 


0.004 (4) 


7 


55.0 


9.5 


0.042 (42) 


0.004 (4) 


9 


54.9 


9.5 


0.045 (45) 


0.005 (5) 
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Examples 4 to 6 and Comparative Examples 1 0 to 1 4. 

[0079] A first aqueous slurry of kaolin of 75% solid concentration was prepared by subjecting a blend of a Class 1 
kaolin (UW-90), water and a dispersing agent (Alon T-40, supra) to a dispersing treatment in a cowless mixer for 20 
5 minutes at a peripheral velocity of 25 m/second. A second aqueous slurry of kaolin of 75% by weight solid concentration 
was prepared in the same manner as above excepting for the use of a Class 2 kaolin (HT grade) in place of the Class 
1 kaolin. 

[0080] A paper coating composition was prepared in each of Examples 4 to 6 and Comparative Examples 10 to 14 
in the same formulation as in Comparative Example 1 excepting for replacement of 100 parts of the aqueous slurry of 
10 calcium carbonate used in each of Examples 1 to 3 and Comparative Examples 3, 5, 6, 7 and 9, respectively, with a 
mixture of 60 parts of the same calcium carbonate slurry with each 30 parts of the above prepared first and second 
kaolin slurries and the solid concentration of the paper coating composition was 64% by weight instead of 55% by 
weight. 

[0081] The results of the evaluation tests undertaken for the paper coating composition and coated paper in each 
15 of these examples and comparative examples are summarized in Tables 4 and 5, respectively. 

Reference Example 1 . 

[0082] The experimental procedure was substantially the same as in Example 4 except that the paper coating com- 
20 position was prepared by replacing the aqueous slurry of calcium carbonate in Example 4 with a commercially available 
aqueous slurry of wet-ground calcium carbonate (Carbital 90, (Trade Mark) a product by ECC Co.). 
[0083] The results of the evaluation tests for the paper coating composition prepared by using the slurry and the 
coated paper samples are shown in Tables 4 and 5. 

25 Reference Example 2. 

[0084] The experimental procedure was substantially the same as in Example 4 except that the paper coating com- 
position was prepared by replacing the aqueous slurry of calcium carbonate in Example 4 with a combination of the 
commercially available aqueous slurry of wet-ground calcium carbonate (Carbital 90, supra) and a commercially avail- 
30 able aqueous slurry of precipitated calcium carbonate (TP-221 GS, a product by Okutama Kogyo Co.) in equal amounts. 
[0085] The results of the evaluation tests for the paper coating composition prepared by using the slurry and the 
coated paper samples are shown in Tables 4 and 5. 



Table 4 





Solid concentration, % 
by weight 


PH 


Viscosity, Ns/m 2 (cP) 


High-shear viscosity, 
Ns/m 2 (cP) 


Example 




64.0 


9.5 


0.870 (870) 


0.017(17) 




5 


64.1 


9.5 


0.880 (880) 


0.017(17) 




6 


64.1 


9.6 


0.910(910) 


0.017(17) 


Comparative Example 


10 


64.0 


9.4 


0.930 (930) 


0.021 (21) 




11 


63.9 


9.5 


0.780 (780) 


0.018(18) 




12 


64.0 


9.5 


0.810(810) 


0.017(17) 




13 


64.1 


9.4 


0.840 (840) 


0.017(17) 




14 


64.2 


9.5 


0.880 (880) 


0.020 (20) 


Reference Example 


1 


63.9 


9.5 


0.850 (850) 


0.017 (17) 




2 


64.0 


9.5 


0.870 (870) 


0.020 (20) 
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Claims 

1. A method for the preparation of an aqueous slurry of calcium carbonate particles which comprises the steps of: 

s (a) subjecting an aqueous slurry or a dehydrated wet cake of precipitated calcium carbonate particles with 

admixture of a viscosity-reducing agent having a solid concentration in the range from 25 to 75% by weight 
to a primary dispersing treatment by using a mixer to such an extent that the calcium carbonate particles have 
a median diameter in the range from 0.2 to 3.0 urn and the slurry has a viscosity not exceeding 1 Ns/m 2 (1 000 
centipoise) at 25°C; 

w (b) admixing the aqueous slurry with dry-ground calcium carbonate particles having a median diameter in the 

range from 1 .5 to 30.0 nm in such an amount that the weight proportion of the precipitated calcium carbonate 
to the ground calcium carbonate is in the range from 20:80 to 80:20 and the solid concentration of the aqueous 
slurry is in the range from 60 to 85% by weight; 

(c) subjecting the aqueous slurry to a secondary dispersing treatment by using a mixer to such an extent that 
15 the slurry has a viscosity not exceeding 1 Ns/m 2 (1 000 centipoise) at 25°C; and 

(d) subjecting the aqueous slurry to a tertiary dispersing treatment in a sand grinding mill to such an extent 
that the median diameter of the calcium carbonate particles is in the range from 0.2 to 2.0 urn. 

2. The method for the preparation of an aqueous slurry of calcium carbonate particles as claimed in claim 1 in which 
20 the primary dispersing treatment and the secondary dispersing treatment of the aqueous slurry are conducted in 

one and the same vessel. 

3. The method for the preparation of an aqueous slurry of calcium carbonate particles as claimed in claim 1 in which 
the aqueous slurry of calcium carbonate particles is admixed with a viscosity-reducing agent prior to the secondary 

25 or tertiary dispersing treatment. 

4. The method for the preparation of an aqueous slurry of calcium carbonate particles as claimed in claim 1 in which 
the secondary dispersing treatment of the aqueous slurry of calcium carbonate particles is performed to such an 
extent that the calcium carbonate particles have a specific surface area in the range from 3 to 1 5 rrf/g. 

30 

5. The method for the preparation of an aqueous slurry of calcium carbonate particles as claimed in claim 1 in which 
the tertiary dispersing treatment of the aqueous slurry of calcium carbonate particles is performed to such an extent 
that the calcium carbonate particles have a specific surface area in the range from 5 to 25 rr^/g. 

35 6. An aqueous slurry of calcium carbonate particles containing from 70 to 85% by weight of calcium carbonate par- 
ticles as a combination of precipitated calcium carbonate particles and ground calcium carbonate particles in a 
weight proportion in the range from 20:80 to 80:20, the calcium carbonate particles having median diameter in the 
range from 0.2 to 2.0 urn and a specific surface area in the range from 5 to 25 rr^/g, and having a viscosity not 
exceeding 1 Ns/m 2 (1000 centipoise) at 25°C, said aqueous slurry having been prepared by a method which com- 

40 prises the steps of: 

(a) subjecting an aqueous slurry or a dehydrated wet cake of precipitated calcium carbonate particles with 
admixture of a viscosity-reducing agent having a solid concentration in the range from 25 to 75% by weight 
to a primary dispersing treatment by using a mixer to such an extent that the calcium carbonate particles have 

45 a median diameter in the range from 0.2 to 3.0 urn and the slurry has a viscosity not exceeding 1 Ns/m 2 (1000 

centipoise) at 25°C; 

(b) admixing the aqueous slurry with dry-ground calcium carbonate particles having a median diameter in the 
range from 1 .5 to 30.0 urn in such an amount that the weight proportion of the precipitated calcium carbonate 
to the ground calcium carbonate is in the range from 20:80 to 80:20 and the solid concentration of the aqueous 

so slurry is in the range from 60 to 85% by weight; 

(c) subjecting the aqueous slurry to a secondary dispersing treatment by using a mixer to such an extent that 
the slurry has a viscosity not exceeding 1Ns/m 2 (1000 centipoise) at 25°C; and 

(d) subjecting the aqueous slurry to a tertiary dispersing treatment in a sand grinding mill to such an extent 
that the median diameter of the calcium carbonate particles is in the range from 0.2 to 2.0 urn. 

55 

7. The aqueous slurry of calcium carbonate particles as claimed in claim 6 which has a high-shear viscosity not 
exceeding 0.2Ns/m 2 (200 centipoise) at 25°C. 
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8. The aqueous slurry of calcium carbonate particles as claimed in claim 6 in which the weight proportion of the 
precipitated calcium carbonate particles to the ground calcium carbonate particles is in the range from 51 :49 to 
70:30. 



Patentanspruche 

1. Verfahren zur Herstellung einer waBrigen Aufschlammung von Calciumcarbonat-Partikeln mit den folgenden 
Schritten: 

10 

(a) erstes Dispergieren einer waBrigen Aufschlammung Oder einer entwasserten Masse von gefallten Calci- 
umcarbonat-Partikeln unter Beimischung eines viskositatserniedrigenden Mittels in einer Feststoffkonzentra- 
tion von 25 bis 75 Gew.-%, wobei ein Mischer in einer solchen Weise eingesetzt wird, dal3 die Calciumcarbonat- 
Partikel einen mittleren Durchmesser im Bereich von 0,2 bis 3,0 urn aufweisen und die Aufschlammung bei 

is 25 °C eine Viskositat nicht uber 1 Ns/m 2 (1000 Centipoise) hat; 

(b) Vermischen der waBrigen Aufschlammung mit trocken gemahlenen Calciumcarbonat-Partikeln mit einem 
mittleren Durchmesser im Bereich von 1,5 bis 30,0 urn in einer solchen Menge, daB das Gewichtsverhaltnis 
von gefalltem Calciumcarbonat zu gemahlenem Calciumcarbonat im Bereich von 20:80 bis 80:20 und die 

20 Feststoffkonzentration der waBrigen Aufschlammung im Bereich von 60 bis 85 Gew.-% liegt; 

(c) zweites Dispergieren der waBrigen Aufschlammung, wobei ein Mischer in einer solchen Weise eingesetzt 
wird, daB die Aufschlammung bei 25 °C eine Viskositat nicht Liber 1 Ns/m 2 (1000 Centipoise) aufweist; und 

25 (d) drittes Dispergieren der waBrigen Aufschlammung in einer Sandmuhle in einer solchen Weise, daB der 

mittlere Durchmesser der Calciumcarbonat-Partikel im Bereich von 0,2 bis 2,0 urn liegt. 

2. Verfahren zur Herstellung einer waBrigen Aufschlammung von Calciumcarbonat-Partikeln nach Anspruch 1 , wobei 
das erste Dispergieren und das zweite Dispergieren der waBrigen Aufschlammung in dem gleichen Behalter durch- 

30 gefiihrt werden. 

3. Verfahren zur Herstellung einer waBrigen Aufschlammung von Calciumcarbonat-Partikeln nach Anspruch 1 , wobei 
die waBrige Aufschlammung von Calciumcarbonat-Partikeln vor dem zweiten und dritten Dispergieren mit einem 
viskositatserniedrigenden Mittel vermischt wird. 

4. Verfahren zur Herstellung einer waBrigen Aufschlammung von Calciumcarbonat-Partikeln nach Anspruch 1 , wobei 
das zweite Dispergieren der waBrigen Aufschlammung von Calciumcarbonat-Partikeln in einer solchen Weise 
durchgefuhrt wird, daB die Calciumcarbonat-Partikel eine spezifische Oberflache im Bereich von 3 bis 15 rr^/g 
aufweisen. 

5. Verfahren zur Herstellung einer waBrigen Aufschlammung von Calciumcarbonat-Partikeln nach Anspruch 1 , wobei 
das dritte Dispergieren der waBrigen Aufschlammung von Calciumcarbonat-Partikeln in einer solchen Weise 
durchgefuhrt wird, daB die Calciumcarbonat-Partikel eine spezifische Oberflache im Bereich von 5 bis 25 rrft'g 
aufweisen. 

45 

6. WaBrige Aufschlammung von Calciumcarbonat-Partikeln, die 70 bis 85 Gew.-% Calciumcarbonat-Partikel in Form 
einer Kombination von gefallten Calciumcarbonat-Partikeln und gemahlenem Calciumcarbonat-Partikeln in einem 
Gewichtsverhaltnis von 20:80 bis 80:20 enthalt, wobei.die Calciumcarbonat-Partikel einen mittleren Durchmesser 
im Bereich von 0,2 bis 2,0 urn und eine spezifische Oberflache im Bereich von 5 bis 25 n^/g aufweisen, und die 

50 bei 25 °C eine Viskositat nicht uber 1 Ns/m 2 (1 000 Centipoise) aufweist, wobei die waBrige Aufschlammung nach 

einem Verfahren mit den folgenden Schritten erhalten wurde: 

(a) erstes Dispergieren einer waBrigen Aufschlammung oder einer entwasserten Masse von gefallten Calci- 
umcarbonat-Partikeln unter Beimischung eines viskositatserniedrigenden Mittels in einer Feststoffkonzentra- 
55 tion von 25 bis 75 Gew.-%, wobei ein Mischer in einer solchen Weise eingesetzt wird, daB die Calciumcarbonat- 

Partikel einen mittleren Durchmesser im Bereich von 0,2 bis 3,0 urn aufweisen und die Aufschlammung bei 
25 °C eine Viskositat nicht uber 1 Ns/m 2 (1000 Centipoise) hat; 
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(b) Vermischen der waBrigen Aufschlammung mit trocken gemahlenen Calciumcarbonat-Partikeln mit einem 
mittleren Durchmesser im Bereich von 1,5 bis 30,0 urn in einer solchen Menge, daB das Gewichtsverhaltnis 
von gefalltem Calciumcarbonat zu gemahlenem Calciumcarbonat im Bereich von 20:80 bis 80:20 und die 
Feststoffkonzentration der waBrigen Aufschlammung im Bereich von 60 bis 85 Gew.-% liegt; 

5 

(c) zweites Dispergieren der waBrigen Aufschlammung, wobei ein Mischer in einer solchen Weise eingesetzt 
wird, daB die Aufschlammung bei 25 °C eine Viskositat nicht Liber 1 Ns/m 2 (1000 Centipoise) aufweist; und 

(d) drittes Dispergieren der waBrigen Aufschlammung in einer Sandmuhle in einer solchen Weise, daB der 
w mittlere Durchmesser der Calciumcarbonat-Partikel im Bereich von 0,2 bis 2,0 urn liegt. 

7. WaBrige Aufschlammung von Calciumcarbonat-Partikeln nach Anspruch 6, die bei 25 °C eine Scherviskositat 
nicht uber 0,2 Ns/m 2 (200 Centipoise) aufweist. 

15 8. WaBrige Aufschlammung von Calciumcarbonat-Partikeln nach Anspruch 6, wobei das Gewichtsverhaltnis von 
gefallten Calciumcarbonat-Partikeln zu gemahlenen Calciumcarbonat-Partikeln im Bereich von 51 :49 bis 70:30 
liegt. 



20 Revendications 

1 , Precede de preparation d'une suspension aqueuse de particules de carbonate de calcium qui comprend les etapes 
suivantes : 

25 (a) soumettre une suspension aqueuse ou un gateau humide deshydrate de particules de carbonate de cal- 

cium precipite avec I'addition d'un agent abaisseur de point d'ecoulement ayant une concentration en matieres 
solides allant de 25 a 75% en poids a un traitement dispersant primaire par I'utilisation d'un melangeur dans 
des proportions telles que les particules de carbonate de calcium aient un diametre moyen allant de 0,2 a 3,0 
urn et que la suspension ait une viscosite n'excedant pas 1 Ns/m 2 (1000 centipoises) a 25°C; 

30 (b) melanger la suspension aqueuse avec des particules de carbonate de calcium broye a sec ayant un dia- 

metre moyen allant de 1 ,5 a 30,0 |jm en une quantite telle que la proportion ponderale du carbonate de calcium 
precipite au carbonate de calcium broye se situe dans la gamme de 20/80 a 80/20 et que la concentration en 
matieres solides de la suspension aqueuse se situe dans la gamme de 60 a 85% en poids; 

(c) soumettre la suspension aqueuse a un traitement dispersant secondaire par rutilisation d'un melangeur 
35 dans des proportions telles que la suspension ait une viscosite n'excedant pas 1 Ns/m 2 (1000 centipoises) a 

25°C; et 

(d) soumettre la suspension aqueuse a un traitement dispersant tertiaire dans un broyeur a sable dans des 
proportions telles que le diametre moyen des particules de carbonate de calcium se situe dans la gamme de 
0,2 a 2,0 urn. 

40 

2. Procede de preparation d'une suspension aqueuse de particules de carbonate de calcium suivant la revendication 
1, dans lequel le traitement dispersant primaire et le traitement dispersant secondaire de la suspension aqueuse 
sont realises dans un seul et meme recipient. 

45 3. Procede de preparation d'une suspension aqueuse de particules de carbonate de calcium suivant la revendication 
1 , dans lequel la suspension aqueuse de particules de carbonate de calcium est additionnee d'un additif abaisseur 
de point d'ecoulement avant le traitement dispersant secondaire ou tertiaire. 

4. Procede de preparation d'une suspension aqueuse de particules de carbonate de calcium suivant la revendication 
so 1 , dans lequel le traitement dispersant secondaire de la suspension aqueuse de particules de carbonate de calcium 

est realise dans des proportions telles que les particules de carbonate de calcium aient une aire superficielle 
specifique allant de 3 a 15 m 2 /g, 

5. Procede de preparation d'une suspension aqueuse de particules de carbonate de calcium suivant la revendication 
55 1, dans lequel le traitement dispersant tertiaire de la suspension aqueuse de particules de carbonate de calcium 

est realise dans des proportions telles que les particules de carbonate de calcium aient une aire superficielle 
specifique allant de 5 a 25 m 2 /g. 
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Suspension aqueuse de particules de carbonate de calcium contenant de 70 a 85% en poids de particules de 
carbonate de calcium sous la forme d'une combinaison de particules de carbonate de calcium precipite et de 
particules de carbonate de calcium broye dans une proportion ponderate allant de 20/80 a 80/20, les particules 
de carbonate de calcium ayant un diametre moyen allant de 0,2 a 2,0 urn et une aire superficielle specifique allant 
de 5 a 25 m 2 /g, et ayant une viscosite n'excedant pas 1 Ns/m 2 (1000 centipoises) a 25°C, ladite suspension 
aqueuse ayant ete preparee par un procede qui comprend les etapes suivantes : 

(a) soumettre une suspension aqueuse ou un gateau humide deshydrate de particules de carbonate de cal- 
cium precipite avec I'addition d'un agent abaisseur de point d'ecoulement ayant une concentration en matieres 
solides allant de 25 a 75% en poids a un traitement dispersant primaire par I'utilisation d'un melangeur dans 
des proportions telles que les particules de carbonate de calcium aient un diametre moyen allant de 0,2 a 3,0 
urn et que la suspension ait une viscosite n'excedant pas 1 Ns/m 2 (1000 centipoises) a 25°C; 

(b) melanger la suspension aqueuse avec des particules de carbonate de calcium broye a sec ayant un dia- 
metre moyen allant de 1 ,5 a 30,0 urn en une quantite telle que la proportion ponderale du carbonate de calcium 
precipite au carbonate de calcium broye se situe dans la gamme de 20/80 a 80/20 et que la concentration en 
matieres solides de la suspension aqueuse se situe dans la gamme de 60 a 85% en poids; 

(c) soumettre la suspension aqueuse a un traitement dispersant secondaire par I'utilisation d'un melangeur 
dans des proportions telles que la suspension ait une viscosite n'excedant pas 1 Ns/m 2 (1000 centipoises) a 
25°C; et 

(d) soumettre la suspension aqueuse a un traitement dispersant tertiaire dans un broyeur a sable dans des 
proportions telles que le diametre moyen des particules de carbonate de calcium se situe dans la gamme de 
0,2 a 2,0 urn. 

Suspension aqueuse de particules de carbonate de calcium suivant la revendication 6, qui a une viscosite de 
cisaillement eleve n'excedant pas 0,2 Ns/m 2 (200 centipoises) a 25°C. 

Suspension aqueuse de particules de carbonate de calcium suivant la revendication 6, dans laquelle la proportion 
ponderale des particules de carbonate de calcium precipite aux particules de carbonate de calcium broye se situe 
dans la gamme de 51/49 a 70/30. 
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